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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] It is a hand tap for high degree-of-hardness material for carrying out cutting of the female screw whose path of a trough is 3- 
12mm. While the base material consists of high-class powder rapid tool steels and the front face of a thread part is covered with 
titanium carbon nitride, a number of flutes is three or more. For the path of a groove bottom, within the limits of 40 - 60% of the 
abbreviation for the outer diameter of a thread part, total of an edge thickness angle is a hand tap for high degree-of-hardness material 
to which it is characterized by the rake angle of a cutting edge being within the limits of -8-0 degree of abbreviation within the limits 
of 95- 1 50 degrees of abbreviation. 

[Claim 2] For total of said edge thickness angle, within the limits of 42 - 5 1% of the abbreviation for the outer diameter of a thread 
part, the path of said groove bottom is a hand tap for high degree-of-hardness material according to claim 1 which is within the limits 
of 100-125 degrees of abbreviation. 

[Claim 3] The path of 4 and a groove bottom is a hand tap for high degree-of-hardness material according to claim 1 or 2 whose 
number of flutes it is a hand tap for high degree-of-hardness material for carrying out cutting of the female screw whose path of a 
trough is 3-6. 5mm, and is 42% of the abbreviation for the outer diameter of a thread part. 

[Claim 4] The path of 5 and a groove bottom is a hand tap for high degree-of-hardness material according to claim 1 or 2 whose 
number of flutes it is a hand tap for high degree-of-hardness material for carrying out cutting of the female screw whose path of a 
trough is 6.5- 12mm, and is 50% of the abbreviation for the outer diameter of a thread part. 



[Translation done.] 



http://wv\w4ipd^ 9/14/2005 



JP,3005740,U [DETAILED DESCRIPTION] 



Page 1 of 6 



* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design starts the hand tap which carries out cutting of the female screw, and especially, also to the **-ed [ high degree-of- 
hardness ] material whose tensile strength is 1 250 - 2080MPa extent, high efficiency processing is possible for it, and it is related with 
the hand tap for high degree-of-hardness material from which a longevity life is obtained. 
[0002] 

[Description of the Prior Art] 

Although the hand tap is widely used in order to carry out cutting of the female screw, the basic structure of such a hand tap is finely 
prescribed by JIS according to the dimension of a female screw, for example, it is JIS. It is set to B4430 about "the ordinary hand tap 
for metric coarse screw threads." According to the convention of this JIS, the quality of the material of a hand tap is specified as alloy 
tool steel SKS2, high speed tool steel SKH9, or the thing that has the engine performance more than these and an EQC on use. 
Moreover, it is the straight fluted tap which covered the titanium nitride, and the thing of 3 groove specification made into within the 
limits some of [ at least ] whose bowstring hook angles (equivalent to a rake angle) of the cutting edge of a thread part are -9-1 
degrees is indicated by JP,61-244412,A. Drawing 3 is the thing of 3 grooves with the thread-part sectional view of an example of the 
usual hand tap by convention of Above JIS, and, as for drawing 4 , the front face is covered with the thread-part sectional view of the 
hand tap of a publication by the above-mentioned official report with the titanium nitride 40. 
[0003] 

[Problem(s) to be Solved by the Device] 

However, when tapping was performed to the **-ed material of a high degree of hardness whose tensile strength is 1250 - 2080MPa 
extent using the usual hand tap by convention of said JIS, faults, such as breakage of a tap body, a deficit of a cutting edge, a chipping, 
and early wear, arose, and practically sufficient processing efficiency and a tool life were not acquired. In the case of the hand tap 
which covered the titanium nitride, since abrasion resistance improves, the tool life which was excellent to the **-ed material of the 
usual degree of hardness comes to be acquired, but to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 
2080MPa extent, neither breakage of a tap body nor the deficit of a cutting edge can perform tapping processing too. When tensile 
strength incidentally tried tapping of M6xl to the alloy tool steel SKD61 of 1695MPa(s) using what covered the titanium nitride on the 
front face of the hand tap made from a rapid tool steel, tapping became impossible by the anomalous attrition resulting from the 
chipping of a cutting edge in only 1 hole. 
[0004] 

Also to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 2080MPa extent, high efficiency processing is 
possible for the place which succeeded in this design against the background of the above situation, and is made into the purpose, and 
it is to offer the hand tap for high degree-of-hardness material from which a longevity life is obtained. 
[0005] 

[The 1 st means for solving a technical problem] 

In order to attain this purpose, the 1st design is a hand tap for high degree-of-hardness material for carrying out cutting of the female 
screw whose path of a trough is 3- 12mm. While the base material consists of high-class powder rapid tool steels and the front face of a 
thread part is covered with titanium carbon nitride, a number of flutes is three or more. Within the limits of 40 - 60% of the 
abbreviation for the outer diameter of a thread part, the path of a groove bottom is characterized [ the rake angle of a cutting edge ] by 
being within the limits of -8-0 degree of abbreviation by total of an edge thickness angle within the limits of 95-150 degrees of 
abbreviation. 
[0006] 

In addition, the above-mentioned high-class powder high speed tool steel is powder high speed tool steel proposed in JP,5-171373,A, 

and it has the presentation which is not boiled till then. Namely, by W equivalence (W+l .8Mo wait %) exceeding 20%, when Co and 

V were more than 5 wait %s, the base material hardness of the tap attained only to abbreviation 66HRC with the conventional 

technique became possible to 70HRC(s). 

[0007] 

[Function] 

In such a hand tap for high degree-of-hardness material, since titanium carbon nitride is covered by the front face of the thread part 
which performs cutting while high intensity and high rigidity are acquired fundamentally, since a base material is high-class powder 
high speed tool steel, the abrasion resistance which was excellent also to the **-ed [ high degree-of-hardness ] material whose tensile 
strength is 1 250 - 2080MPa extent as compared with covering of said titanium nitride is obtained. Moreover, a number of flutes is the 
same as a convention of three or more, i.e., JIS, or is more than it, and since the amount of infeeds per one cutting edge of a bevel lead 
will become small if a number of flutes is made [ many ], the burden of the cutting edge at the time of cutting is mitigated. However, if 
a number of flutes is made [ many ], maintaining the discharging efficiency of a chip, although edge thickness will become narrow and 
the burden of a cutting edge will be mitigated, since it becomes easy to produce faults, such as a deficit, as for a number of flutes, 1 or 
increasing about two are a limit from a convention of JIS. 
[0008] 

Within the limits of 40 - 60% of the abbreviation for the outer diameter (minor diameter of the female screw which should be 
processed) of a thread part, the path of a groove bottom is larger compared with the usual hand tap, and reinforcement and its rigidity 
improve and it stops being able to break easily. Reinforcement and rigidity improve so that the rate of the path of a groove bottom to 
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an outer diameter is large, but since the cross section of a groove becomes small and it becomes easy to produce chip packing as this 
rate becomes large, the above-mentioned range is appointed in consideration of such advantages and disadvantages. Moreover, since 
the magnitude of a chip, i.e., the height of the screw thread, needs to become large relatively and it needs to secure the big groove 
cross section so that it is not proportional to the outer diameter of a thread part but the outer diameter of a thread part becomes small, it 
is so desirable that the outer diameter of a thread part becomes small to make the above-mentioned rate low. That is, the 40 - 60 above- 
mentioned % of range is taken into consideration and appointed also about the difference of the outer diameter of a thread part, when 
an outer diameter is large, the thing of above-mentioned within the limits comparatively set up by part for a high-pass area part is 
desirable, and when an outer diameter is small, the thing of above-mentioned within the limits comparatively set up by part for a low- 
pass area part is desirable. With a number of flutes, i.e., a number of cutting teeth, in order to change and for the ease of generating of 
chip packing to change, it is necessary to take the magnitude of a chip into consideration also about a number of flutes on the occasion 
of a setup of the path of the above-mentioned groove bottom. 
[0009] 

Since the cross section of a groove becomes small and chip packing becomes easy to produce total of an edge thickness angle as an 
include angle becomes large although edge thickness becomes large, reinforcement and rigidity become high and it is hard coming to 
generate faults, such as a deficit, so that this include angle is large within the limits of 95-150 degrees of abbreviation, the above- 
mentioned include-angle range is appointed in consideration of such advantages and disadvantages. Moreover, the edge thickness and 
the groove cross section which are one become small, so that there are many numbers of flutes, and since the magnitude of a chip 
changes with the outer diameters and numbers of flutes of a thread part, in consideration of such a number of flutes or the outer 
diameter of a thread part, the above-mentioned include-angle range is appointed at sufficient reinforcement and rigidity being 
acquired, without producing chip packing. In other words, the edge thickness in each hand tap will be set up by above-mentioned 
include-angle within the limits in consideration of a number of flutes or the outer diameter of a thread part. 
[0010] 

Since the rake angle of a cutting edge is within the limits of -8-0 degree of abbreviation, the lip angle in the cutting edge constituted by 
the rake face and the periphery flank and a right-angled cross section becomes large compared with the usual hand tap, reinforcement 
and rigidity improve, and generating of a cutting-edge chip or a chipping is controlled. Although a lip angle becomes large in a rake 
angle being small (it becoming large at a minus side) and the reinforcement of a cutting edge and rigidity improve, since cutting force 
becomes large as a rake angle becomes small, the above-mentioned range is appointed in consideration of such advantages and 
disadvantages. Moreover, if a negative rake angle is adopted in this way, since the chip in the case of **-ed [ high degree-of-hardness ] 
material becomes a shear form and it is divided comparatively small, even if the groove cross section becomes small by enlarging the 
path and edge thickness of said groove bottom, chip packing will be avoided good. 
[0011] 

[Effectiveness of the 1st design] 

According to the hand tap for high degree-of-hardness material of this design, according to the minor diameter of the female screw 
which should be processed, i.e., the outer diameter of a thread part, thus, by setting up suitably the path of a number of flutes or a 
groove bottom, edge thickness, and a rake angle within the limits of [ above-mentioned ] predetermined While a base material's being 
high-class powder high speed tool steel, and conjointly excellent reinforcement and rigidity come to be acquired, controlling the rise of 
the cutting force by chip packing etc. High abrasion resistance comes to be obtained by covering of titanium carbon nitride, and high 
efficiency processing is possible also to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 2080MPa 
extent. For example, while being able to perform tapping now after heat treatment, practically sufficient tool life comes to be acquired. 

[0012] 

[The 2nd means for solving a technical problem] 

The 2nd design is characterized by being within the limits whose total of said edge thickness angle is 100-125 degrees of abbreviation 
in the hand tap for high degree-of-hardness material of the 1 st design of the above by within the limits whose path of said groove 
bottom is 42 - 51% of the abbreviation for the outer diameter of a thread part. 
[0013] 

[An operation and effectiveness of the 2nd design] 

That is, as compared with the 1st design, controlling the rise of the cutting force by chip packing etc. about the path and edge thickness 
of a groove bottom, the hand tap for high degree-of-hardness material of this 2nd design is what limited the setting range so that 
further excellent reinforcement and rigidity may be acquired, and its workability ability to **-ed [ high degree-of-hardness ] material 
improves further. 
[0014] 

[The 3rd means for solving a technical problem] 

The 3rd design is for carrying out cutting of the female screw whose minor diameter is 3 -6. 5mm among the hand taps for high degree- 
of-hardness material of the 1st design of the above, or the 2nd design, and is characterized by considering the path of 4 and a groove 
bottom for a number of flutes as 42% of the abbreviation for the outer diameter of a thread part. 
[0015] 

[An operation and effectiveness of the 3rd design] 

This 3rd design is a thing about the hand tap for high degree-of-hardness material for carrying out cutting of the female screw whose 
path of a trough is 3-6. 5mm. Since the outer diameter of a thread part was comparatively as small as 3-6. 5mm, in consideration of the 
discharging efficiency of a chip etc., the path of 4 and a groove bottom was limited for the number of flutes to 42% of the abbreviation 
for the outer diameter of a thread part. Practically sufficient tool life in which high efficiency processing is possible is acquired also to 
the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 2080MPa extent. 
[0016] 

[The 4th means for solving a technical problem] 

The 4th design is for carrying out cutting of the female screw whose minor diameter is 6.5- 12mm among the hand taps for high 
degree-of-hardness material of the 1st design of the above, or the 2nd design, and is characterized by considering the path of 5 and a 
groove bottom for a number of flutes as 50% of the abbreviation for the outer diameter of a thread part. 
[0017] 

[An operation and effectiveness of the 4th design] 

This 4th design is a thing about the hand tap for high degree-of-hardness material for carrying out cutting of the female screw whose 
path of a trough is 6.5- 12mm. Since the outer diameter of a thread part was comparatively as large as 6.5- 12mm, in consideration of 
the discharging efficiency of a chip etc., the path of 5 and a groove bottom was limited for the number of flutes to 50% of the 
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abbreviation for the outer diameter of a thread part. Practically sufficient tool life in which high efficiency processing is possible is 

acquired also to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 2080MPa extent. 

[0018] 

[Example] 

Hereafter, the example of this design is explained to a detail based on a drawing. 

Drawing 2 is the front view which looked at the hand tap 10 (only henceforth a hand tap 10) for high degree-of-hardness material 
which is one example of this design from the axial center and the right-angled direction, and the male screw whose outer diameter 
corresponding to the female screw which it should process into a thread part 14 while a pitch is in 6mm for carrying out cutting of the 
female screw which is 1mm and the path of M6xl, i.e., a trough, is equipped with the shank section 12 and a thread part 14 is 6mm is 
formed. Although drawing 1 is the axial center O of a thread part 14, and a right-angled sectional view, four straight flutes 16 are 
formed in an axial center and parallel at a thread part 14, it is divided by four lands 18, and the cutting edge 20 is formed in the edge of 
each land 1 8. As for the base material of this hand tap 10, said W equivalence (W+l .8Mo wait %) exceeds 20%, it is the high-class 
powder rapid tool steel Co and whose V are more than 5 wait %s, and the front face of a thread part 14 is covered with titanium carbon 
nitride 22. Titanium carbon nitride 22 can be formed by CDV etc. Moreover, the width of face (edge thickness) of four lands 1 8 is 
equal, the rate Rd to the outer diameter D of a thread part 14 of the path Df of the groove bottom of the above-mentioned straight flute 
16 (%), xlOO [ i.e., (DfTD), ], is 42% of abbreviation, and alpha is [ total sigmagamma of the edge thickness angle gamma is 120 
degrees of abbreviation, and ] about -8-0 degree in rake angle of a cutting edge 20. In addition, the broken line 24 of drawing 1 
expresses the root of thread. 
[0019] 

In such a hand tap 10, since titanium carbon nitride 22 is covered by the front face of the thread part 14 which performs cutting while 
high intensity and high rigidity are acquired fundamentally, since a base material is high-class powder high speed tool steel, the 
abrasion resistance which was excellent also to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1250 - 
2080MPa extent as compared with covering of a titanium nitride is obtained. Moreover, four straight flutes 16 are formed, and by 
convention of JIS, although it is "3 or 4", since there is much one and the amount of infeeds per one cutting edge of a bevel lead 
becomes small to generally being "3", the burden of the cutting edge 20 at the time of cutting is mitigated by about 3/4. If a number of 
flutes increases, although edge thickness will become narrow and the burden of a cutting edge 20 will be mitigated, it becomes easy to 
produce faults, such as a deficit, but in this example, since a number of flutes is 4, the burden of a cutting edge 20 is mitigable, 
avoiding faults, such as a deficit. 
[0020] 

Rd is large compared with being 42% of abbreviation and the case of the usual hand tap being [ of the path of a groove bottom ] about 
36% of abbreviation, and reinforcement and its rigidity improve and it stops being able to break comparatively easily. Compared with 
Rd=36% of case, breakage-proof nature improves in proportion to (42/36) of squares. Although reinforcement and rigidity improve so 
that Rd is comparatively large While the groove cross section's becoming small and becoming easy to produce chip packing as this 
rate Rd becomes large Since the magnitude of a chip differs with the outer diameter of a thread part 14, i.e., the magnitude and the 
number of flutes of a female screw which should be processed, and the ease of generating of chip packing is different, an above- 
mentioned Rd**42% figure It is determined that sufficient reinforcement and rigidity are acquired without spoiling chip eccritic 
synthetically in consideration of it etc. 
[0021] 

As compared with a number of flutes, it is large at 120 degrees of abbreviation, reinforcement and rigidity comparatively large each 
edge thickness and high are acquired, and faults, such as a deficit, cannot produce total sigmagamma of the edge thickness angle 
gamma easily. The groove cross section becomes small and it becomes easy to produce chip packing as total sigmagamma will 
become large, if the number of flutes is the same, but since the magnitude of a chip changes with the outer diameters and numbers of 
flutes of a thread part 14, the above-mentioned sigmagamma** 120 degree figure is set that sufficient reinforcement and rigidity are 
acquired, without producing chip packing in consideration of such a number of flutes, the outer diameter of a thread part 14, etc. 
[0022] 

Since rake angle alpha of a cutting edge 20 is about -8-0 degree of abbreviation, the lip angle beta in the cutting edge 20 constituted by 
the rake face 26 and the periphery flank 28 and a right-angled cross section becomes about 90 degrees of abbreviation, and more than 
it, since it is large compared with the usual hand tap, reinforcement and rigidity improve and generating of a cutting-edge chip or a 
chipping is controlled. Although the lip angle beta becomes large in rake angle alpha being small (it becoming large at a minus side) 
and the reinforcement of a cutting edge 20 and rigidity improve, since cutting force becomes large as rake angle alpha becomes small, 
the above-mentioned rake angle alpha is defined in consideration of such advantages and disadvantages. Moreover, since the chip 
when performing tapping to **-ed [ high degree-of-hardness ] material becomes a shear form and is divided comparatively small when 
rake angle alpha is negative in this way, even if the groove cross section becomes small by enlarging Path Df and edge thickness of 
said groove bottom, chip packing is avoided good. 
[0023] 

Therefore, according to the hand tap 10 of such this example, the reinforcement which was excellent while controlling the rise of the 
cutting force by chip packing etc., rigidity, and abrasion resistance come to be obtained, and while high efficiency processing can be 
possible, for example, being able to perform tapping now after heat treatment also to the **-ed [ high degree-of-hardness ] material 
whose tensile strength is 1250 - 2080MPa extent, practically sufficient tool life comes to be acquired. 
[0024] 

In addition, although the size of **** explained the hand tap 10 of M6xl concretely in the upper example, this design can be applied 
to the hand tap of the various sizes of M3-M1 2 within the limits by the call, and shows the rate Rd of the path of a number of flutes 
and a groove bottom in Table 1 about some of the examples as compared with the specification of JIS. 
[Table 1] 
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[0025] 

Among the above-mentioned table 1, in the size of M3-M6, a number of flutes is [ Rd ] 42% of abbreviation comparatively in 4, and 
with the size of M8-M12, by 5, comparatively, although Rd is 50% of abbreviation, a number of flutes Rd should just be [ that 
numbers of flutes also including the screw-thread size of M6-M8 should just be three or more in any case ] within the limits of 42 - 
51% of abbreviation still more preferably 40 - 55% of abbreviation preferably within the limits of 40 - 60% of abbreviation 
comparatively. The example of this design in M6xl in Table 1 is said example. Moreover, although not shown in Table 1, total 
sigmagamma of the edge thickness angle gamma in each example of this design is set up within the limits of 100-125 degrees of 
abbreviation still more preferably 95-140 degrees of abbreviation preferably within the limits of 95-150 degrees of abbreviation, and 
rake angle alpha is set up within the limits of -8-0 degree of abbreviation. 
[0026] 

Next, in order to clarify effectiveness of this design still more concretely, some test results at the time of using this article and 
performing tapping are explained. 

<Trial 1> This trial was what investigated the effectiveness of this design to the **-ed material of extent which can carry out 1 hole 
tapping in the hand tap of the conventional technique, and when tapping was performed by the following cutting conditions using 
Elegance A and B this elegance A and B shown in Table 2, and conventionally, the result shown in Table 3 was obtained. While being 
able to perform tapping good also to the **-ed [ high degree-of-hardness ] material whose tensile strength is 1695MPa extent 
according to this elegance so that clearly from the result of this table 3, practically sufficient tool life is acquired. In addition, 
"breakage" of the reason for a durable judging is a crease of a tap body, and "wear size" is wear and the chipping of a cutting edge. 
(Cutting conditions) 

Size of a screw thread: M6xl **-ed material : SKD61 (tensile strength 1695MPa) 
Prepared-hole configuration : phi5.00rnmx20mm Tapping die length: 9mm (1.5D) 
Cutting speed : 2 . 3 m/min ( 1 20min- 1 ) 

Cutting fluid : non-water-soluble-cutting-oil agent (JIS 2 sort 1 5 No.) 
Machine used : ** type tapping center [0027] 
[Table 2] 
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[0028] 

<TriaI 2> When tapping was performed by the following cutting conditions using Elegance A and B this elegance A and B shown in 
Table 4 by the case where trial 2 performs tapping of different **** size to **-ed material somewhat harder than trial 1, and 
conventionally, the result shown in Table 5 was obtained. While being able to perform tapping good also to the **-ed [ high degree-of- 
hardness ] material whose tensile strength is 1 800MPa extent according to this elegance so that clearly from the result of this table 5, 
practically sufficient tool life is acquired. 
(Cutting conditions) 

Size of a screw thread: MlOxl.5 **-ed material : SKD61 (tensile strength 1800MPa) 
Prepared-hole configuration : phi8.50mmx25mm Tapping die length: 15mm (1.5D) 
Cutting speed :2.2 m/min (70min-l) 

Cutting fluid : non-water-soluble-cutting-oil agent (JIS 2 sort 15 No.) 
Machine used : ** type tapping center [0029] 
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[0030] 

<Trial 3> When tapping was performed by the following cutting conditions using Elegance A and B this elegance A and B shown in 
said table 4 by the case where trial 3 performs tapping to the **-ed material which raised hardness in the same **** size as trial 2 
further, and conventionally, the result shown in Table 6 was obtained. While being able to perform tapping good also to the **-ed 
[ high degree-of-hardness ] material whose tensile strength is 2000MPa extent according to this elegance so that clearly from the result 
of this table 6, practically sufficient tool life is acquired. 
(Cutting conditions) 

Size of a screw thread: M10xl.5 **-ed material : SKD61 (tensile strength 2000MPa) 
Prepared-hole configuration : phi8.50mmx25mm Tapping die length: 15mm (1.5D) 
Cutting speed : 1 . 1 m/min (35min-l ) 

Cutting fluid : non-water-soluble-cutting-oil agent (JIS 2 sort 1 5 No.) 
Machine used : ** type tapping center [0031] 
[Table 6] 
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[0032] 



As mentioned above, although the example and test result of this design were explained to the detail This etc. is one example to the 
last, for example, this design may be similarly applied to a spiral fluted tap, and not necessarily satisfied with the whole region of a 
thread part 14 of conditions, such as covering, rake angle alpha, etc. of said titanium carbon nitride, - ****-- for example, a bevel 
lead with a large load - this design can-carry out that it is good etc. in the mode which added various modification and amelioration 
based on this contractor's knowledge. 



[Translation done.] 



http ://www4 .ipdl .ncipi .go jp/cgi-bin/tran_web_cgi_ejje 



9/14/2005 



JP,3005740,U [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* notices * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing which expanded a part of axial center in the thread part of the hand tap for high degree-of-hardness material 
of drawing 2 which is one example of this design, and right-angled cross section. 

[Drawing 2] It is the front view which looked at the hand tap for high degree-of-hardness material which is one example of this design 
from the axial center and the right-angled direction. 

[Drawing 3] They are an axial center in the thread part of the conventional usual hand tap, and a right-angled sectional view. 
[Drawing 4] It is drawing which expanded a part of axial center in the thread part of the conventional hand tap which covered the 
titanium nitride on the surface of the thread part, and right-angled cross section. 
[Description of Notations] 

10: The hand tap for high degree-of-hardness material 

14: Thread part 

18: Land 

20: Cutting edge 

22: Titanium carbon nitride 

D: The outer diameter of a thread part 

Df: The path of a groove bottom 

alpha: Rake angle 

gamma: Edge thickness angle 



[Translation done.] 
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